Abstract. Hydraulic systems in modern vehicles and agricultural machines have many components. In order to achieve high efficiency of the system, the system requires an accurate filtration system that allows you to reduce the amount of contaminants. Therefore, an important aspect is to determine the content of impurities in the working liquid, so we can diagnose and then predict the durability of the entire hydraulic system. This paper presents selected methods and means of state assessment, as well as the methodology for testing the working fluid. The results of experimental studies conducted in accordance with the developed methodology have been presented, which made it possible to obtain an appropriate analysis of results and draw appropriate conclusions. The results of the research confirmed the validity of the research activities undertaken using the passive experiment.
Introduction
Operating conditions may affect the functioning of hydraulic systems in vehicles and working machines. The quality of use, maintenance and storage influence this aspects. Currently, most vehicles and working machines have extensive hydraulic systems. This has a direct effect on the amount of working liquid in the hydraulic system. The costs associated with the replacement of the hydraulic energy medium are large. Modern hydraulic systems require high efficiency with relatively small dimensions. That is why manufacturers of hydraulic system components, to meet the customer's needs they perform elements with smaller and smaller fits of cooperating elements, which is associated with better quality of the working liquid and its purity. In addition to the very precise system of filtration, this warrants the need to determine changes in selected properties of working fluids -even in the aspect of their use [4, 14] .
Analysis of methods and means for assessing the state of the working fluid
For the functioning of hydraulic systems, the condition of the working liquid is very important. During operating the hydraulic system, the quality of the oil generally deteriorates -a phenomenon known as degradation. It was determined that 70-80% of failures of hydraulic systems result from the contamination of the working medium. Therefore, it is necessary to control the parameters determining the hydraulic factor, which have a serious impact on the change of physical properties, but also utility properties [ Due to the conditions of use of the hydraulic system, conditions [11, 12] can be distinguished as: light, medium and heavy.
Due to the operating conditions of the hydraulic system, it is possible to distinguish between the following types [13] :
-extreme -these are the activities performed as a last resort such as, supplying the system with any working fluid and performing repairs of the largest damage to the object directly affecting the start-up of this device system; -correct -these are the activities that allow to maintain the fitness condition of the task system, while all other elements remain without significant service; -proper -these are the activities supporting the entire facility in the state of fitness in terms of task and function. This type of technical object is ready for any random events regardless of time and place.
Due to the method of storage of the hydraulic system, the following forms can be distinguished:
-bad -the system is exposed directly to weather conditions throughout its lifetime.
-good -the system is secured appropriately. The whole object is located in a drained room, ensuring the limitation of all or a large part of the atmospheric factors that affect its aging.
Set of working liquid parameters determination
Following the discussion above, the following features of the state, i.e. solid impurities content in the working liquid and water content in the working liquid, require further investigation.
The parameter describing the amount of impurities in the tested hydraulic oil will be the parameter referring to the oil purity classes determined using the instrument method.
The parameter describing the amount of water in the tested hydraulic oil will be the percentage of water content.
The scope of the assessment of the condition of the spray liquid, in accordance with specific sets of state characteristics and diagnostic parameters, will refer to oil contamination with solid particles and water content. The following conditions for the assessment of the status of the subject status were adopted by measuring the determined parameters [14] : a) Oil samples for testing should show the actual state of the entire working medium. Samples for testing should be taken directly during the system operation or when the system stops, within a time not exceeding 15 minutes (the oil temperature should correspond to the recommended temperature specified by the equipment manufacturer). b) You should take samples from the same place, which allows better interpretation of the results and eliminate measurement error. c) Ensure cleanliness while collecting the sample and the vessel itself, which should be clean and dry.
d) The method of sampling is determined by the appropriate standard. e) If the system does not allow to take a sample from the pipe, it can be taken from the tank using a suitable device.
f) The appropriate frequency of sampling should be considered. The purpose of the assessment of condition of the working liquid is to determine the water content and solid contaminants in the hydraulic oil.
a) The purity class parameter should be used to determine the solid impurity content. Due to the minimization of the dimensions of the elements and to increase the efficiency of the system, it performs tribological systems with smaller and smaller fitting tolerances, which translates directly into the purity of the oil used. Therefore, it is required to deliver and introduce clean liquid to the cleaned system, as well as effective filtration and control of the cleanliness of the liquid during the operation of the system. Thanks to the cleanliness class, you can determine the quality of the hydraulic system operating fluid. The most commonly used standards for determining the purity classes are ISO 4406: 1999 and NAS 1638. It could be determined their number depending on the size and amount of working liquid.
b) The percentage of water content should be used to determine the water content in the spray liquid. An important point is the saturation point of the oil, in which the oil can not take more water and is determined by the value of 100%. Value up to 100% -suggests dissolved water, i.e. a small amount of water is absorbed into the chemical composition of the spray liquid, which allows the drainage of water from the system without any consequences. However, the value above 100% -suggests undissolved water, the amount of which exceeds the value of water that it can absorb in its composition, which is visible in the form of water precipitates (emulsions). Most currently used working fluids in modern hydraulic systems have a saturation level below 50%. This value prevents the corrosion of system components and the loss of oil properties. [ 1,3,5]. 3 Evaluation of the impact of selected operating conditions of the hydraulic system on the working fluid condition
Research object
The object of the current research was hydraulic oil used in three hydraulic systems of agricultural machines. Hydraulic oils from 3 agricultural machines, namely 2 farm tractors fed with the same oil grade and a telehandler fed with a second oil grade were used for the tests. The first test object was oil from the Claas Axion 830 agricultural tractor hydraulic system from 2015 year production ( fig. .1) . The tractor has combined transmission and hydraulics arragements. The object is used on a farm only in transportation activities. Another object of the research was hydraulic oil from the Claas Xerion 5000 agricultural tractor from 2012 year production ( fig. 2) . The tractor has a separate hydraulic system, which means that hydraulic oil is used only in this system. The object works on a farm only in field works. . 3) . The loader has a separate hydraulic system. The object is used on farms only for animal production and alongside other milk production machines . 
In the presented Claas farm tractors, hydraulic oil CLAAS AGRIHYD HVLP-D46 is used. It is a mineral hydraulic oil with inhibitors of oxidation and corrosion, anti-wear

Workplace tests and analysis of test results
The tests were carried out on farms, in the region of Złotów and in the Pila, from August 2016 to June 2017. Operating conditions were deliberately varied to allow for differentiated results. In addition, each object has only one operator. At the beginning of the assessment of the impact of selected operating conditions of the hydraulic system on the condition of the working fluid, messages were obtained about hydraulic oils used in the facilities, i.e. their detailed specification. It was determined that samples for testing hydraulic oils would be collected using sterile, disposable surgical instruments every 50 hours. Samples were collected using laboratory syringes and using a suitable hydraulic conduit. Then, 10 measurements were taken from each sample under laboratory conditions (at 20°C), to determine the oil cleanliness class according to ISO 4406: 1999 and NAS 1638, as well as the percentage water content. After the tests, the oil tested was returned for re-use of the hydraulic system -according to the instructions of HYDAC FCU 1000 [10, 14] . Table 1 presents the general operating conditions under which agricultural vehicles and machines were used, maintained and stored at the time of sampling. The dependence between the course of the object's operation and the percentage of water content.
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Conclusions
The measurements for each sample indicate that they were made correctly, which confirms the value of the standard deviation within the limits of unity. Also the number of measurements allows for correct interpretation of the results for each sample. The values of particulate pollution and the percentage of water content are different for each object. This is mainly due to the operating conditions and the construction and specifications of the hydraulic system. The Claas Axion 830 agricultural tractor was operated under favorable operating conditions, but due to the complex hydraulic system with the transmission system, a significant impact on the greater amount of particulate matter contamination was observed compared to the other hydraulic systems.
The Claas Xerion 5000 agricultural tractor has tougher conditions of use compared to the Claas Axion 830 tractor, but its hydraulic oil supplies only one hydraulic system, which translates into results related to the amount of particulate matter.
Hydraulic system of the JCB 535-95 telehandler has a large amount of contaminants, especially the percentage of the water content, due to poor operating conditions. The water content also results from the working conditions of the machine, because the system works in the environment with a lot of live animals every day, where the humidity is high and there are significant temperature differences. For example, during the winter period, the hydraulic system works in a building where the temperature is within 20°C, then the agricultural machine leaves the building where the temperature reaches -15°C, which significantly affects the condensation of the water on the walls, e.g. hydraulic tank. However, the fact that the hydraulic system has comparable amounts of contamination with solid particles to a similar system of the Claas Xerion 5000 farm tractor suggests that the hydraulic systems exploitation conditions have a large influence on their amount. By altering the exploitation conditions of the hydraulic systems, one can reduce the amount of solid particles, which in turn will impact the life of the system. Thanks to Pearson's correlation coefficient, it has been proven that in most cases the amount of particulate contamination and the percentage of water content is also important for the system operation. The only case where the correlation between the amount of
